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[Abstract] Objective To analyze the trends, gender, and age differences in the incidence of lip and oral cavity
cancer in Chinese population from 1990 to 2021 and predict future incidence trends, providing a scientific basis for dis-
ease prevention and public health policy. Methods Incidence data of lip and oral cavity cancer in Chinese population
from the Global Burden of Disease (GBD) database from 1990 to 2021 were analyzed. The Joinpoint regression model
was used to assess temporal trends, the age-period-cohort model was used to evaluate the independent effects of age, pe-
riod, and cohort, and the Bayesian age-period-cohort model (BAPC) model was used to predict incidence trends from
2022 to 2044. Results From 1990 to 2021, the age-standardized incidence rate of lip and oral cavity cancer in Chi-
nese population increased from 2.39/100 000 to 3.76/100 000, and the crude incidence rate rose from 1.71/100 000 to
4.85/100 000. The incidence rate in males was higher and increased more rapidly than in females. Higher incidence

rates were prevalent among older populations, a rapid increase in incidence rates occurred during 2003 to 2012, and
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earlier birth cohorts showed overall higher risks. BAPC predictions indicated a continued rise in incidence from 2022 to
2044. During this period, male incidence stabilized while female incidence increased at a relatively faster rate. Conclu-

sion The incidence of lip and oral cavity cancer in Chinese population has revealed a continuous upward trend, par-

ticularly among males and older populations. Future prevention strategies should focus on these high-risk populations.
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Table 1  Incidence of lip and oral cancer in Chinese population from 1990 to 2021

Year Number of cases (cases) Crude incidence rate (/100 000) Standardized incidence rate (/100 000)
Male Female Total Male Female Total Male Female Total

1990 9 440 5248 14 687 2.14 1.26 1.71 3.20 1.68 2.39
1991 9 803 5443 15 245 2.19 1.28 1.75 3.23 1.69 241
1992 10 112 5584 15 696 2.22 1.30 1.77 3.26 1.70 2.43
1993 10 484 5761 16 246 2.28 1.32 1.82 3.30 1.71 2.46
1994 10 885 5909 16 794 2.34 1.34 1.86 3.35 1.71 2.48
1995 11 278 6 038 17 317 2.40 1.36 1.90 3.40 1.71 2.50
1996 11 650 6151 17 800 2.46 1.37 1.93 3.43 1.70 2.51
1997 11 945 6121 18 067 2.51 1.35 1.94 3.42 1.65 2.48
1998 12 324 6201 18 526 2.56 1.35 1.97 3.43 1.63 2.48
1999 12 695 6331 19 026 2.61 1.36 2.00 3.45 1.62 2.48
2000 13 153 6414 19 567 2.67 1.36 2.03 3.49 1.60 2.49
2001 13 594 6 484 20 078 2.72 1.35 2.05 3.51 1.57 2.48
2002 14 042 6 477 20 519 2.76 1.32 2.06 3.50 1.52 245
2003 14 752 6 605 21357 2.85 1.32 2.10 3.57 1.51 248
2004 15 626 6 859 22 486 2.97 1.35 2.17 3.68 1.53 2.54
2005 16 798 7147 23 945 3.15 1.38 2.28 3.85 1.54 2.62
2006 18 161 7 448 25 608 3.36 1.42 2.40 4.02 1.56 2.71
2007 19 679 7799 27 478 3.59 1.46 2.54 4.22 1.58 2.82
2008 21483 8179 29 662 3.88 1.51 2.71 4.45 1.60 2.94
2009 23 346 8 550 31 896 4.18 1.56 2.89 4.66 1.62 3.06
2010 25 506 9 024 34 530 4.52 1.64 3.10 4.92 1.66 3.21
2011 27907 9 475 37 382 4.92 1.70 3.33 5.24 1.69 3.38
2012 30 158 9732 39 890 5.28 1.74 3.53 5.50 1.68 3.49
2013 31 829 10 038 41 867 5.55 1.78 3.69 5.59 1.68 3.54
2014 32702 10 394 43 096 5.68 1.84 3.78 5.58 1.68 3.54
2015 33 548 10 764 44 311 5.80 1.90 3.87 5.63 1.70 3.56
2016 34 544 11 284 45 828 5.95 1.99 3.99 5.65 1.73 3.58
2017 35 662 11 986 47 647 6.13 2.11 4.14 5.60 1.78 3.59
2018 37 029 12 704 49 733 6.34 2.23 4.31 5.64 1.83 3.63
2019 38 748 13 468 52 216 6.62 2.36 4.51 5.73 1.88 3.70
2020 40 341 14 155 54 496 6.87 2.47 4.70 5.78 1.91 3.74
2021 41 648 14 711 56 359 7.06 2.56 4.85 5.80 1.93 3.76

Crude incidence rate (CIR): the frequency of new cases of a disease occurring in a specific population within a certain period of time. Standardized inci-

dence rate (SIR): the result of the standardization of the crude incidence rate to eliminate the impact of demographic characteristics such as age and gen-

der differences between different population groups on the incidence rate
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Table 2 Standardized incidence of lip and oral cancer in Chinese population from 1990 to 2021 Joinpoint regression model analysis re-
sults
Gender Year APC(95%CI) t P AAPC(95%CI) t P

Total 1990-1995 0.92(0.65-1.19) 7.36 <0.001 1.49(1.34-1.64) 19.75 <0.001
1995-2003 -0.18(-0.34--0.02) -2.46 0.026
2003-2006 3.1(1.88-4.33) 5.48 <0.001
2006-2012 4.43(4.15-4.7) 34.76 <0.001
2012-2017 0.51(0.13-0.89) 2.89 0.011
2017-2021 1.24(0.87-1.63) 7.02 <0.001

Male 1990-1995 1.2(0.85-1.56) 7.19 <0.001 1.94(1.79-2.08) 25.85 <0.001
1995-2003 0.55(0.34-0.76) 5.51 <0.001
2003-2007 4.37(3.56-5.19) 11.51 <0.001
2007-2012 5.61(5.09-6.13) 23.23 <0.001
2012-2021 0.52(0.38-0.66) 7.64 <0.001

Female 1990-1995 0.47(0.06-0.87) 241 0.027 0.48(0.32-0.64) 5.90 <0.001
1995-2003 -1.66(-1.89--1.42) -14.48 <0.001
2003-2011 1.31(1.06-1.56) 11.29 <0.001
2011-2015 0.35(-0.55-1.26) 0.81 0.427
2015-2021 2.38(2.07-2.69) 16.13 <0.001

APC: annual percentage change, refers to the relative percentage change of a certain indicator each year. AAPC: average annual percent change, Used to

measure the overall trend of an indicator over a period of timea

A8 BE A AT 3 R BRI T 9 19 R XU
B . B RO 7R, 7EAS [R)E A]BE Y 45 A iR 41
() 9 WU A7 7E 26 5, JUHAE 2003—2012 4F ] &
g AU PR B T o BAB 500 J2 B T AN [R] H A AR AR
NHE 9 9 AU 22 57, 400 A BB 1 2% o XU
fICF 16 10 A= BA S

A5 A I A0 A 6 IXURS: (RR) i AT % 384 o it 7+
B, M 15~19 % 4 (9 RR=0.15 % I T} & 80~84 %
ik BIIE(E (RR=6.07) , Z JG B A T K. JR il i % 7
BT 57, & G K I R AR I B ol 70~74 % 4
(5.96%) , H¥k oA 75~79 % 241 (5.52%) o HHF KBS 7E
2002—2006 % 2012—2016 4F [a] 5 FF 42 - TF i #,
M RR=1.10 14 K % RR=1.29, F W ix +4E N J8 F1 11
i g AU B . T RS B T A . R A
BA 31 (41 1892—1901 4 41 ) /) & % RR 3 1% (RR=
0.41) , T T H1 AR BAAI U 157, 1997—2006 45 i
M2 RRIKF) 1.45, N4 NG i 5

Wald K 56 45 B 7R (% 3) , 4F 8 30 (%=
2566.91, P< 0.001) . B ] & 1 (x> = 159.38, P<
0.001) F1BAF %W (x*= 59.65, P< 0.001) , K H X 3
T 00 I 159 %5F i R 1T s 9 SR AR AL R A g i,
Hh L ETEFS (= 584.17, P< 0.001) FlJ5 #R % (2=
56.06, P<0.001) 1 — A E 52 T AN [R) 45 % 21 | ek 1] Bt

AL Az BB AR 0 AR Ak (i AR H
2.4 20222044 F % B A Fo 0 BE IR K R R TR
m o

HR A 1990—2021 4F H [= A HE & A 10T 6 98 & 9
FHEAT BAPC BRI FUI 4341, Aok Hh B KRS A H
i R B e R R 2 BT . 2022—2044 4,
SA R AL A R R L 3.81/10 TT R E ETFE
5.34/10 J1 , &9 NECK I\ 45 933 {51 34 Jin 51 63 222
B (F 3a) . Ho, BYEM LR RS Ttk 2022
AE BRI FR A &R RN 5.91/10 J7 , F] 2044 4E Ui
9.65/10 T3, %95 N AU 35 864 141l 3 fin ] 57 104
Bl (& 3b) o Lot AR b & 2 T E M 1.94/10 5
BT 2.19/10 73, K 0R AN 11 598 i3 I3 12
992 {5l ([ 3¢) . 2022—2044 4F, rp [ A\ BESS A1 i
R R R R R IRAERRD IR
3 4t i
AHIESE T 1990—2021 4F v [ A RE R AT
P I R 09 RS RGO T TR A TG
{63 %U'ﬁiﬁ/‘\ﬁ%,#ﬂﬁﬁkinpoint@B*ﬁm A1 -
Ak 10 - BA B 455 780 1 BAPC A BV R AT T S it i 5 ok
K Fwm . ﬁﬁﬁr1%ozmﬂﬁ$@kﬁ
& 0 T g I bR Ak & 0 8 N 2.39/10 73 T+ 2 3.76/



AfEgmiE 2025698 £33% $9M
* 778 +  Journal of Prevention and Treatment for Stomatological Diseases, Sept. 2025,Vol.33 No.9 http://www.kqjbfz.com

Incidence for both with lip and oral cavity cancer in China
/g
£ 35
=]
£
= = Observed point, AAPC= 1.49
= Joinpoint 5: 2017 served point,
g 3.01
': == 1990-1995 APC= 0.92*
£ = 1995-2003 APC= —0.18*
% == 2003-2006 APC= 3.10*
% 25 L == 2006-2012 APC= 4.43%*
S — | == 2012-2017 APC=0.51*
3 1 - 2017-2021 APC= 1.24*
= Joinpoint 3: 2006
i L
ib 201 Joinpoint 1: 1995 Joinpoint 2: 2003
1990 2000 . 2010 2020
ear
@ Incidence for male with lip and oral cavity cancer in China
o
£
=
E
g = Observed point, AAPC=1.94
§ 5 Joinpoint 4: 2012
S == 1990-1995 APC= 1.20*
;} == 1995-2003 APC= 0.55*
& == 2003-2007 APC=4.37*
‘i‘; == 2007-2012 APC=5.61*
= 4 4 == 2012-2021 APC= 0.52%*
"E Joinpoint 3: 2007
éﬁ
=1
=
(III
& Joinpoint 2: 2003
=31 Joinpoint 1: 1995
1990 2000 . 2010 2020
ear
o Incidence for female with lip and oral cavity cancer in China
— = Observed point, AAPC= 0.48
—% 1.75 == 1990-1995 APC= 0.47*
g g = 1995-2003 APC= -1.66%
=3 == 2003-2011 APC=1.31*
= = 2011-2015 APC=0.35
— 150 == 2015-2021 APC=2.38%*
£
£
5
T
5 125 Joinpoint 1: 1995 Joinpoint 4: 2015
7::? Joinpoint 3: 2011
5
T
Eﬂ 1.00 Joinpoint 2: 2003
1990 2000 . 2010 2020
ear
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shows the annual trend of standardized incidence rate of lip and oral cancer in Chinese population from 1990 to 2021. *P<0.05

Figure 1 Trends in the incidence of lip and oral cavity cancer in Chinese population from 1990 to 2021
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Figure 2 Age-period-cohort model analysis of lip and oral cancer incidence in Chinese population from 1990 to 2021
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Table 3 Age-period-cohort model test results of the incidence

of lip and oral cancer in Chinese population from 1992 to 2021

Wald test X P

Net drift=0 584.17 <0.001
Total age deviation=0 2 566.91 <0.001
Total period deviation=0 159.38 <0.001
Total birth cohort deviation=0 59.65 <0.001
period RR=1.00 794.88 <0.001
Cohort RR=1.00 1 674.95 <0.001
All local drift = net drift 56.06 <0.001
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model, the prediction trend of lip and oral cancer in Chinese population in the next 20 years is shown

Figure 3  Prediction and analysis of the incidence of lip and oral cancer in Chinese population from 2022 to 2044
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